Abstract. This paper focuses on the monitoring of indoor air quality parameters, namely: indoor temperature, humidity, velocity, particulate matter, carbon monoxide and carbon dioxide in day care centres. This study selected 15 day care centres located in Kuala Lumpur, Malaysia. These day care centres were categorized as follows: (1) day care centers near an industrial area, (2) day care centers near a main road, and (3) day care centers in a residential area. The obtained data showed that the values for the indoor air quality parameters in all day care centres were still well below the recommended value according to the Department of Safety and Health, Malaysia. The day care centers near an industrial area had the highest value of carbon monoxide, and carbon dioxide as compared to the day care centers near a main road and the day care centers in a residential area. The average concentrations of carbon monoxide, and carbon dioxide in the day care centers near an industrial area were 3.67 ppm and 801.56 ppm respectively. Meanwhile, the carbon monoxide, and carbon dioxide in the day care centers near a main road area and the day care centers in a residential area were 3.13 ppm, 768.22 ppm, 2.92 ppm and 733.70 ppm, respectively.
Introduction
Good Indoor Air Quality (IAQ) is desired for a healthy indoor environment [1] . Apart from the home environment, daycare centres are an important indoor environment especially for children [2] . IAQ in the daycares or schools is an important environment where children may be exposed to pollutants and allergens, which can then have substantial impact on children's health [3] . Daycares or schools provide a major indoor environment for children away from their home as they may spend 8 hours per day, 5 days per week there, and some children even spend over 10 hours per day depending on the time they arrive at the school and the time they leave the school [4, 5] .
Carbon dioxide (CO2) is one of the most commonly used indicators of IAQ, where people are the main source of pollution and it also serves as the determiner for adequate ventilation. According to the ASHRAE standard [6] , the recommended value of CO 2 level is below 1000 ppm and should not exceed 2500 ppm.
People should be concerned about IAQ in the DCC as the children are at vulnerable age to disease and very limited data regarding the indor air quality in Malaysian daycare centres are available. Evaluated the current IAQ and the thermal comfort status in fifteen daycare centres in Kuala Lumpur Region as the objective of the study. The parameters to evaluate IAQ include physical and chemical characterization. The measurement of IAQ parameter in this study are Physical characterization and chemical characterization which include indoor air temperature, relative humidity, air velocity, PM 10 , level of CO and CO 2 .
Methodology
A total of 15 day-care centres (DCC) in Kuala Lumpur were selected from three different locations: near industrial area (IA) defined as within 1 km from industrial area, near main road area (MRA) defined as located at least 1.5 km from the main road and in residential area (RA).
The parameters to evaluate IAQ include physical and chemical characterization. Physical characterization involves the temperature, relative humidity, air velocity and particulate matter (PM 10 ) whereas chemical characterization includes indoor oxides of carbon (CO and CO 2 ). The IAQ parameters were measured using IAQ meter model TSI 8762. The IAQ meter measured the temperature, relative humidity, CO and CO 2 concentrations. To get the air flow rate the air velocity was measured using VelociCalc model TSI 9555. For the particulate matters (PM 10 ) the DustTrak aerosol monitor model TSI 8520 was employed.
The experiment was conducted in the classroom occupied by the children during the DCC hours which was 8 a.m. to 5 p.m. The instruments were placed at a suitable location which was out of reach of the children. All the instruments were put at the back of the classroom. Away from windows, doors and at least 0.5 m away from the bookshelf with height level from the floor was within the breathing zone of children (approximately 0.5-0.7 m). The data was collected when the room had the most occupancy. The air velocity, CO and CO 2 concentrations were measured every five minutes while the PM 10 were taken in ten minutes interval. Table 1 contains the average result of IAQ parameters measurements (temperature, relative humidity, air velocity, PM 10 , CO and CO 2 ) that was done in 5 DCC near industrial area (IA), 5 DCC near main road area (MRA) and 5 DCC in residential area (RA). Figure 1 .a and 1.b display the graph of temperature and relative humidity (RH) in the different DCC areas. The indoor temperature and RH in DCC near IA range from 24.90 to 27.50 ºC and 48.30 to 71.60 % with the average temperature and RH is about 26.30 ºC and 61.83 % respectively, in DCC near MRA ranges from 25.10 to 29.00 ºC and 48.20 to 73.60 % with the average temperature and RH is about 27.06 ºC and 64.27 % respectively, in DCC in RA ranges from 25.30 to 28.90 ºC and 57.40 to 73.40 % with the average of temperature and RH were 27.08 ºC and 66.71 % respectively. Previous study of Zuraimi and Tham [8] has observed 104 child care centre in Singapore and reported that the indoor temperature ranges from 22.2 to 31.9 ºC with the average temperature of 28.3 ºC. Relative humidity (RH) obtained from their study is between 47.0 to 92.7% with the average of RH is about 68%. Overall results showed that temperature and relative humidity in RA were slightly higher than the near MRA and IA. Applied Mechanics and Materials Vol. 564 Figure 3 .a shows that the average of CO level in DCC near IA was the highest (3.67 ppm) compared to the average of CO level in DCC near MRA (3.13 ppm) and RA (2.92 ppm). The higher indoor CO in DCC near industrial and DCC near main road appears to be influenced mainly from the outdoors due to traffic emission [10] . Meanwhile Figure 3 .b displays the same trend as Figure  3 .a. The obtained result showed that the DCC near IA had the highest average of CO 2 level (801.56 ppm), while the average of CO 2 level in DCC near MRA was 768.22 ppm and the DCC in RA has the lowest average of CO 2 level of 733.70 ppm. Indoor CO 2 levels in the DCCs were attributed to the outdoors, and in most part, to the occupant density indoors [11] . Since Singapore as a tropical country has similar climate with Malaysia, study that has been done in Singapore could be applied as reference for study in Malaysia. The CO 2 level of DCC in Kuala Lumpur in this study is slightly higher compared to the CO 2 level in DCC centers in Singapore probably due to the high density of population and pollution from traffic and industrial area. The obtained results from the study were well below the Malaysian Code of Practice [1] , in which the recommended value is 1000 ppm for an 8-hour period exposure. 
Result and discussions

Conclusions
IAQ parameters, namely, temperature, relative humidity, air velocity, PM 10 , as well as CO and CO 2 , were investigated in this study. The results showed that the DCCs near the industrial area had the highest concentration level for CO and CO 2 which was followed by the DCCs near the main road and the residential areas.
